Background: Case management has been a widely accepted approach to practice in various care settings. This study aimed to explore how community aged care case managers allocated their time to case management functions, how frequently they performed specific case management activities, and what factors influenced the frequency of their activities. Methods: The study involved 154 survey participants, or 17.1 % of the target case managers in the State of Victoria, Australia. Key information collected included participants' socio-demographic characteristics, proportions of time allocated to six core case management functions, and frequency ratings of 41 specific activities within seven case management functions. Ordinal regression analyses were performed to determine significant factors associated with participants' frequency ratings of their activities. Results: Participants allocated the largest proportion of time to care coordination (22.0 %), and the smallest proportion of time to outcome evaluation (8.0 %). Over 70 % of the participants assigned high frequency ratings to 31 of the 41 case management activities. The remaining ten activities, including all four outcome evaluation activities, three needs assessment activities, one care planning activity, one care coordination activity, and one general functions-related activity were less commonly performed very frequently. The regression analyses indicated that some case manager and client factors were significantly associated with frequency ratings of nine of the ten activities aforementioned. The two main findings of the regression analyses were: First, emphasising achieving more case management goals was significantly associated with higher frequency of three outcome evaluation activities; second, longer work experience was significantly associated with higher frequency of one care coordination activity and one outcome evaluation activity.
Background
Case management has been a widely accepted approach to practice in community care settings, such as primary health care, community mental health, and community aged care [1] . In Australia, there have been three publicly funded community aged care case management programs/ packages (Community Aged Care Package-CACP, Extended Aged Care at Home-EACH and Extended Aged Care at home Dementia-EACHD) that provide different levels of services to community-dwelling frail older Australians. Case managers manage services for a number of CACP, EACH and/or EACHD clients to ensure that they access case management support and case-managed care services (one client uses one care package) [2] (see Table 1 ).
The literature has consistently agreed that primary case management functions include needs assessment, care planning, implementation, coordination, and monitoring and review [3, 4] . It is difficult, however, to reach consensus on specific case management activities within these functions across care settings and health systems of different countries. Some U.S. studies have investigated different numbers and types of case management activities in various community care settings, or in one particular care setting, such as community mental health and community nursing [5] [6] [7] [8] [9] . In addition, a British study has investigated eight case management elements adopted by practice nurses working in the community [10] .
Some studies have indicated that outcome evaluation is also an important case management function [11] [12] [13] , but there are debates on whether it is an independent function or it overlaps or is part of the monitoring and review function in individual case managers' practice [13] . While some empirical studies (examining frequency ratings of different case management activities) have reported that in their practice case managers perform outcome evaluation activities less frequently than the other case management activities [5, 8, 9] , some empirical [13] and commentary studies [12, 14] have revealed that case managers do not perform outcome evaluation adequately because they lack time, knowledge of goals/outcomes and goal setting, capacities, and organisational support.
There has been a paucity of studies based in community aged care that focus on how case managers allocate time to the primary case management functions, or how frequently they undertake those functions and specific case management activities. Some studies have reported that case managers spend considerable time on care coordination as well as more time on initial assessment compared with monitoring and review [14] [15] [16] . However, these studies examined different case management function domains (such as direct care, indirect case management, and program management), and/or were based in other care settings but not specifically in community aged care.
In light of the case management approach being employed in various care settings and case management in community aged care having different features in terms of [2, [36] [37] [38] specific target populations, interventions, and approaches to delivering services, how community aged care case managers distribute their time across different functions and activities is of considerable interest [17] . In addition, given the complexity and busy nature of the case management profession, it is of paramount importance for case managers to make the best use of their time in those functions and activities they value. This may improve their work efficiency and the outcome of care [14, 18] .
There has been even less research exploring factors that affect case management functions and activities. Some research and review studies have reported that client factors (such as some socio-demographic characteristics and health condition), case manager factors (such as professional backgrounds and length of employment), organisational factors (such as financial restrictions and other organisational policies), and system factors (such as available system resources) influence case managers' performance of specific functions and activities [3, [19] [20] [21] [22] , or the overall case management practice [13] . Such great variability in the factors that influence case managers' practice indicates the necessity to examine significant factors associated with case managers' functions and/or activities by empirical research.
This study aimed to investigate Australian community aged care case managers' functions and activities, and significant factors associated with their activities. The research questions included: How do case managers allocate time to case management functions? How frequently do case managers undertake specific case management activities? What are the significant factors associated with case managers' frequency of performance of their activities? Is outcome evaluation performed frequently by case managers?
We hypothesised that individual characteristics (such as age, gender, caseloads, professional backgrounds etc.), clients' characteristics (such as percentages of clients living with dementia, living alone etc.) and organisational factors (including size and attributes) would be significantly associated with case managers' frequency of performance of their activities.
Methods
This study was part of a larger project (case management practice, goals and outcomes in community aged care: perspectives of case managers in Australia) implemented between November 2010 and April 2014 [13] . The quantitative research presented here involved a survey of case managers working for community aged care organisations in Victoria Australia.
Conducted between September 2012 and February 2013, the survey collected information on participants' characteristics, proportions of their time allocated to case management functions, and their frequency ratings (never, seldom, occasionally, often, and very often) of 41 activities within seven case management functions, including needs assessment (ten activities), care planning (eight activities), care plan implementation (three activities), care coordination (six activities), monitoring and review (five activities), outcome evaluation (four activities), and general functions (five activities).
Study setting and population
Eligible participants for the survey were case managers who managed a number of CACP, EACH, and/or EACHD clients in Victoria. Because there was no official data about the case management workforce at the national and state levels, we calculated the study population in Victoria by using the total number of community aged care clients (13, 468 in June 2011) and the ratio of clients to case managers (15:1) [23] . Therefore, the estimated study population at this period of time was 898 (13468/15). However, we may have overestimated this number because we found that case managers on average managed 21 clients (see Table 2 ).
Survey recruitment and the study sample
To invite all 898 case managers to participate, we contacted all 110 community aged care organisations in Victoria via email, phone, mail and fax. We also made presentations in some organisations to invite participation. Ultimately, 154 case managers (17.1 %) from 55 organisations (50 %) participated.
Development of the survey questionnaire
The development of the survey questionnaire was informed by a comprehensive literature review (journal articles, government and professional bodies' guidelines, and available job descriptions of case managers in some organisations [2, 4, 5, [24] [25] [26] ), discussions among the authors, consultations with the Melbourne School of Population and Global Health Human Ethics Advisory Group, and a pilot survey (prior to the formal survey) with five experienced case managers.
Measures of this study

Dependent variables
Dependent variables were frequency ratings of 41 case management activities.
Independent variables
Based on the literature review [3, 8, [19] [20] [21] and available information, independent variables included in ordinal logistic regression analyses were:
Organisational factors: attributes and size. 
Data analysis
In the larger project, the following formula was used to calculate the adequate sample size: [27] . "n" is the estimated minimum sample size; "N" is the estimated population size 898 (see above); "r" is the response rate (50 %) of our interest; "Z" is the critical value (1.96) for the confidence level (95 %); "E" is the margin of error. While researchers normally use a margin of error of 5 % (hence n = 269), we used 8 % (hence n = 129). This might reduce the reliability of the survey results; however, 8 % falls between the acceptable levels of margin of error (4-8 %) [28] . In addition, it was more practical for us to recruit a smaller number of participants.
Descriptive statistics, F tests, and ordinal logistic regression analyses were conducted using PASW 19.0. Since case management practice is multifaceted and attracts professionals from a wide range of professional backgrounds such as nursing and social work [29] , we hypothesised that professional backgrounds might be associated with case managers' performance of their activities. Therefore, we analysed participants' frequency ratings of 41 activities by profession.
To determine significant factors (significance level set at 0.05) associated with frequency ratings of each activity, we conducted two steps of regression analyses. First, we performed univariate regression analyses to identify potential significant factors (significance level set at 0.1) associated with frequency ratings of each activity. Next, we performed multivariate regression analyses (only examining those potential significant factors) to identify the final significant factors associated with frequency ratings of each activity. Eventually, we identified significant factors for nine activities. We reported 95 % confidence intervals and proportional odds ratios for the significant results.
The project was approved by the Melbourne School of Population and Global Health Human Ethics Advisory Group, The University of Melbourne (approval number 1237778).
Results
On average, organisations involved in the survey provided 414 community aged care packages (range: 10-1298; SD = 442). Most (75.3 %) were private not-for-profit organisations. Case managers were generally middle-aged females from a range of professional backgrounds, and the majority of them (75.2 %) managed mixed types of clients (see Table 2 ).
Proportions of time allocated to different case management functions
Participants on average allocated 22 % of time to care coordination and 16.5 % to monitoring and review per month (see Table 3 ). They allocated about 13 % of time to care plan implementation, care planning, and needs assessment respectively. By contrast, they allocated only 8 % of time to outcome evaluation and other programrelated functions respectively. Table 3 also shows that professional backgrounds were not significantly associated with case managers allocating their time to most functions except care planning. For the latter, nursing case managers on average allocated significantly a higher proportion of their time (F = 3.17; p = 0.026). Less than 70 % of the participants assigned high frequency ratings to the remaining ten activities which are presented in Table 4 . These included three needs assessment activities (F1, F2, and F3), one care planning activity (F11), one care coordination activity (F22), all four outcome evaluation activities (F33, F34, F35 and F36), and one general functions-related activity (F37). The three activities that were less commonly conducted very frequently were: "F1-identify potential clients for case management programs (45.0 %)," "F33-develop implementation plans for evaluating the effects (41.5 %)," and "F37-generate client summary reports and present them to key stakeholders (50.7 %)".
Through presenting the data by profession, we identified four key findings: First, higher proportions of nursing case managers assigned high frequency ratings to 27 activities (see Additional file 1), in particular "F3-assess client readiness and willingness", "F22-provide or facilitate to provide health prevention/education services", "F33-develop implementation plans for evaluating the effects", and "F36-evaluate service feasibility, timeliness, etc". However, much lower proportions of nursing case managers assigned high frequency ratings to "F34-evaluate multicultural issues and other influencing factors for goal attainment" and "F38-document the processes and communicate information to key stakeholders". (See Table 4 ).
Second, lower proportions of allied health case managers assigned high frequency ratings to 18 activities (see Additional file 1), in particular "F3-assess client readiness and willingness", "F13-assess barriers hindering goal attainment," and "F33-develop implementation plans for evaluating the effects". (See Table 4 ).
Third, close to average proportions of social work case managers assigned high frequency ratings to most activities (see Additional file 1) except "F3-assess client readiness and willingness (far below average)", "F29-monitor clients' health progress (far below average)", and "F7-assess client relationships with key stakeholders (far above average) (see Table 4 ).
Fourth, higher proportions of case managers with other professional backgrounds assigned high frequency ratings to 10 activities (see Additional file 1), in particular "F11-conduct research on resources and then develop care plans". (See Table 4 ).
Significant factors associated with frequency ratings of nine activities
The two steps of regression analyses determined potential significant factors (see Additional file 1) and final significant factors (see Table 5 ) associated with frequency ratings of nine activities. The significant results are summarised below:
Two needs assessment activities
Lead case managers (OR = 2.66) and female participants (OR = 2.78) were more likely to assign high frequency ratings to "F1-identify potential clients for case management programs." Participants having greater percentage of clients with high care needs (OR = 1.01) and participants with stronger involvement in organisational decisionmaking (OR = 2.94) were more likely to assign high frequency ratings to "F2-organise secondary specialist assessment for clients".
One care planning activity
Participants having higher percentage of clients with carers (OR = 1.02) and participants aged over 60 (OR = 4.35) were more likely to assign high frequency ratings to "F11-conduct research on resources and then develop care plans".
One care coordination activity
Participants working longer as case managers (OR = 1.09) and participants born overseas (OR = 3.25) were more likely to assign high frequency ratings to "F22-provide or facilitate to provide health prevention/education".
One general functions-related activity
Participants aged over 60 (OR = 0.15) were less likely to assign high frequency ratings to "F37-generate client summary reports and present them to stakeholders". Four outcome evaluation activities
Participants focusing on achieving more case management goals (OR = 1.28) were more likely to give high frequency ratings to "F33-develop implementation plans for evaluating the effects". Participants focusing on achieving more case management goals (OR = 1.28) and participants working longer as case managers (OR = 1.07) were more likely to assign high frequency ratings to "F34-evaluate multicultural issues and other influencing factors for goal attainment". Participants focusing on achieving more case management goals (OR = 1.27) and participants having complete authority to manage budgets (OR = 2.48) were more likely to assign high frequency ratings to "F35-evaluate the effects related to goals and outcomes". Participants working full time (OR = 2.16) were more likely to assign high frequency ratings to "F36-evaluate service feasibility, timeliness etc".
Discussion
Unsurprisingly, we found that case managers allocated the largest proportion of time to care coordination. In practice a large part of case managers' daily activities is to frequently communicate and negotiate with care professionals, clients and families, and significant others, so as to coordinate right services at the right time for clients [16] . Contrary to the literature [10, 14, 15] , we found that case managers allocated a higher proportion of time to monitoring and review (16.5 %) than needs assessment (12.5 %). In addition, the majority of case managers (over 70 %) assigned high frequency ratings to all five monitoring and review activities but not all needs assessment activities. Further research is needed to determine reasons for different findings identified by our study.
We found that case managers allocated the lowest proportion of time to outcome evaluation, and assigned lower frequency ratings to all four outcome evaluation activities compared with most other case management activities. These findings are partially consistent with those U.S. studies discussed in the Background section [5, 8, 9] , though bear in mind that they focused on various care settings and examined different numbers and types of outcome evaluation activities. It is worth conducting new research to explore the reasons for these findings.
We found that a very low proportion of case managers assigned high frequency ratings to "identify potential clients requiring case management services". This finding might reflect the fact in the Australian context that Aged Care Assessment Teams rather than case managers assess a person's eligibility for a case management program [2] . We also found that a very low proportion of case managers assigned high frequency ratings to "generate client summary reports and present them to key stakeholders". We were unable to refer this finding to the literature. New research might explore this issue further.
Interestingly, the majority of case managers assigned high frequency ratings to 31 of the 41 case management activities, implying that there is considerable consistency in case managers' frequency performance of most activities in their practice examined by this study.
It is not surprising to find that emphasising achieving more case management goals was significantly associated with higher frequency ratings of three outcome evaluation activities. Researchers have argued that case managers' activities should be outcome/goal-directed (e.g. achieving various client and organisational goals) [13, 30] , and undertaking outcome evaluation activities will facilitate case managers to achieve desired goals and outcomes [13, 31] .
We found that longer work experience was significantly associated with case managers' higher frequency ratings of two activities: "provide or facilitate to provide health prevention and education services to improve clients and carers' wellness" and "evaluate multicultural issues and other factors that influence achieving identified goals and expected outcomes". These findings partially support previous studies, revealing that experienced case managers are more likely to adopt dementia care practice (case screening, using assessment tools and undertaking interventions) [22] and are more culturally responsive (regarded as an advanced capacity) in practice [32] . However, it is difficult to interpret those findings that some case manager factors (such as age and practice locations) and some client factors (such as having high care needs and having carers) were only significantly associated with frequency ratings of one activity, respectively.
Our study showed that higher proportions of case managers with a nursing background (compared with [39] , some data were merged for some outcome measures. For example, "never", "seldom", and "occasionally" were merged for frequency ratings of F1, F22, F34, F35 and F36. "Never" and "seldom" were merged for frequency ratings of F2. 2. OR Odds Ratio, CI Confidence Interval. 3. Significance level was set at 0.05 social work, allied health and other professional backgrounds) assigned high frequency ratings to most activities (27 in 41). Since nursing case managers have more medical knowledge and skills, and are more medically task-oriented and goal-oriented, they might be more capable of undertaking some activities (such as medical assessments and outcome evaluation) or more willing to perform some activities (such as health prevention and education) that they can make the best use of their knowledge and skills [13] . Conversely, our study found that lower proportions of allied health case managers assigned high frequency ratings to many activities (18 of 41). These indirectly support previous findings that organisations expect allied health case managers to apply their expertise in undertaking some non-typical case management activities (such as functioning assessments and psychotherapies) to contribute to their team and improvements in clients' health [13, 15] .
Limitations
The low participant response rate (17.1 %) may impact on participant representativeness of this study. Besides those strategies we used to invite participation (calls, emails, mails, fax and site visits), it is worth exploring more strategies to increase the response rate in future studies.
Because we contacted organisations to invite their case managers to participate in our study, some individuals might have participated out of organisational influence. Thus the quality of the information they provided might have been affected.
Quantitative studies emphasise reliability and validity. Constrained by resources and time, we only focused on improving the validity. These included determining the sample frame and calculating the sample size prior to the survey, endeavouring to increase the response rate, designing the questionnaire based on existing evidence and expert consultations, and piloting the questionnaire.
Lastly, we did not collect individual clients' information or more organisational information, limiting our ability to identify other client and organisational factors that might be significantly associated with case managers' practice.
Implications
Without existing evidence, this study sets a precedent in exploring how community aged care case managers allocated their time (measured by proportions) to different case management functions and specific case management activities (measured by frequency ratings). These findings were generated from a sample of frontline case managers' perceptions and therefore can provide practical guidance for case managers' practice. The significant correlation of longer work experience and the possible correlation of professional backgrounds with case managers' frequency performance of their activities suggest that having a professional background may be related to reporting more frequent interventions. Further research is needed to determine the meaning of reporting more frequent interventions, and the benefits to clients of having a professional case manager.
The survey questionnaire and findings can assist organisations and governments to develop practice guidelines and standards for case managers working in community aged care sectors [8, 33, 34] . Moreover, the questionnaire has the potential to be converted into an assessment tool. This can be further used to measure functions and activities of case managers working in commuity aged care and similar care settings [8, 34] . The survey findings can also assist organisations to design case managers' job descriptions. The latter will facilitate case managers to set professional boundaries in the delivery of case management interventions and services, and benefit the organisations in candidate selection and staff members' orientation and ongoing development [35] .
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